Abstract Knowledge discovery for user information needs in user local information repositories is a challenging task. Traditional data mining techniques cannot provide a satisfactory solution for this challenge, because there exists a lot of uncertainties in the local information repositories. In this chapter, we introduce ontology mining, a new methodology, for solving this challenging issue, which aims to discover interesting and useful knowledge in databases in order to meet the specified constraints on an ontology. In this way, users can efficiently specify their information needs on the ontology rather than dig useful knowledge from the huge amount of discorded patterns or rules. The proposed ontology mining model is evaluated by applying to an information gathering system, and the results are promising.
Introduction
In the past decades the information available on the World Wide Web has exploded rapidly. Web information covers a great range of topics and serves a broad spectrum of communities. How to gather needed information from the Web, however, becomes a challenging issue.
Web mining, knowledge discovery in Web data, is a possible direction to answer this challenge. However, the difficulty is that Web information includes a lot of uncertain data. It argues that the key to satisfy an information seeker is to understand the seeker, including her (or his) background and information needs. Usually Web users implicitly use concept models to judge the relevance of a document, although they may not know how to express the models [9] . To obtain such a concept model and rebuild it for a user, most systems use training sets which include both positive and negative samples to obtain useful knowledge for personalized Web search.
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The current methods for acquiring training sets can be grouped into three categories: the interviewing (or relevance feedback), non-interviewing and pseudorelevance feedback strategies. The first category is manual techniques and usually involve great efforts by users, e.g. questionnaire and interview. The downside of such techniques is the cost of time and money. The second category, noninterviewing techniques, attempts to capture a user's interests by observing the user behavior or mining knowledge from the records of the user's browsing history. These techniques are automated, but the generated user profiles lack accuracy, as too many uncertainties exist in the records. The third category techniques perform a search using a search engine and assume the top-K retrieved documents as positive samples. However, not all top-K documents are real positive. In summary, these current techniques need to be improved.
In this paper, we propose an ontology mining model to find perfect training sets in user local instance (information) repositories (LIR) using an ontology, a world knowledge base. World knowledge is the commonsense knowledge possessed by humans [20] , and is also called user background knowledge. An LIR is a personal collection of information items that were frequently visited by a user in a period of time. These information items could be a set of text documents, emails, or Web pages, that implicitly cite the concepts specified in the world knowledge base. The proposed model starts to ask users provide a query to access the ontology in order to capture their information needs at the concept level. Our model aims to better interpret knowledge in LIRs in order to improve the performance of personalized search. It contributes to data mining for the discovery of interesting and useful knowledge to meet what users want. The model is evaluated by applying to a Web information gathering system, against several baseline models. The evaluation results are promising.
The paper is organized as follows. Section 5.2 presents related work. The architecture of our proposed model is presented in Section 5.3. Section 5.4 presents the background information including the world knowledge base and LIRs. In Section 5.5, we describe how to discover knowledge from data and construct an ontology, and in Section 5.6 we present how to mine the topics of user interests from the ontology. The related experiment designs are described in Section 5.7, and the related results are discussed in Section 5.8. Finally, Section 5.9 makes conclusions.
Related Work
Much effort has been invested in semantic interpretation of user topics and concept models for personalized search. Chirita et al. [1] and Teevan et al. [16] used a collection of a user's desktop text documents, emails, and cached Web pages, to explore user interests. Many other works are focused on using user profiles. A user profile is defined by Li and Zhong [9] as the topics of interests related to a user information need. They also classified Web user profiles into two diagrams: the data diagram and information diagram. A data diagram profile is usually gener-
